Excitatory amino acid neurotoxicity at the N-methyl-D-aspartate receptor in cultured neurons: protection by SKF 10,047.
SKF 10,047 (N-allylnormetazocine) was found to be neuroprotective against glutamate-induced excitotoxicity in our model system of energy-stressed neurons which rapidly succumb to glutamate via N-methyl-D-aspartate (NMDA) receptor-mediated events. The 50% protective concentration (PC50) of the (+) and (-) enantiomers was 3.3 microM and 9 microM, respectively, against the toxic action of 100 microM glutamate. Protection by SKF 10,047 seemed to be mediated by the lower-affinity phencyclidine (PCP) binding site rather than the higher-affinity sigma-site since the potent sigma-ligand (+)-3-(3-hydroxyphenyl-N-1-propyl)piperidine [+)-3-PPP) did not protect at concentrations up to 2 mM. A reversed stereoselectivity was apparent for neuroprotection since (-)-3-PPP was weakly protective with a PC50 of 1.5 mM. These data suggest that energy-stressed rat cerebellar granule cells are a useful model for identifying neuroprotective agents, as shown by SKF 10,047.